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ABSTRACT 

Samples of Pacific herring, clupea harenqus pa l l a s i ,  were coll ected from the 
f ive  eastern Bering Sea commercial fishing d i s t r i c t s  and from the Nelson Island 
subsistence fishing area during the 1984 spring spawning migration. Samples 
were obtained from comercial purse seine and g i l lne t  catches, subsistence 
harvests, and Alaska Department of Fish and Game variable mesh g i l lne t  and 
volunteer commercial t e s t  gi 11 net and purse seine landings. Samples within 
each of the six areas were grouped by gear type, location, and sampling week. 
A total  of 11,731 Pacific herring was examined for age, sex, and s ize informa- 
tion. In most areas sampled, the relat ive proportion of Pacific herring age 7 
and above decreased as the spawning season progressed. Relative abundance trends 
for  5 year classes were similar in a l l  areas except the Norton Sound Distr ic t .  
The 1978 and 1977 year classes (ages 6 and 7, respectively) were most abundant. 
Mean length within each age class progressively decreased in samples taken 
northward from Bristol Bay to Norton Sound. Generally, males outnumbered 
females in most total  season samples. The 1984 eastern Bering Sea Pacific 
herring biomass was estimated to  be 155,100 metric tons. 

KEY WORDS: Pacific herring, C lupea  harengus pa l las i ,  biological sampl i ng (A-W-L ) . 



INTRODUCTION 

The purpose of th i s  report i s  to present age, sex, and size composition data 
of the 1984 eastern Bering Sea Pacific herring, C l u p e a  harenqus pa l las i ,  
spawning biomass. Similar studies were conducted annually by the Alaska 
Department of Fish and Game (ADF&G) since 1976 (McBride e t  a1 . 1981a and b; 
Fried e t  a l .  1982a and b y  1983a and b ,  1984). 

METHODS 

Study Area Description 

The study area comprised the coastal waters from Cape Constantine on the Nushagak 
Peninsula t o  Cape Douglas on the Seward Peninsula (Figures 1 and 2 ) .  Five ADF&G 
defined commercial fishing d i s t r i c t s ,  Togiak, Security Cove, Goodnews Bay, Cape 
Romanzof, and Norton Sound, and one major subsistence fishing area, Nelson Island, 
were located within the study area. The Togiak and Norton Sound Distr ic ts  were 
further subdivided into four sections (Kulukak, Nunavachak, Togiak, and Hagemeister) 
and seven subdistricts ( S t .  Michael, Unalakleet, Cape Denbigh, Norton Bay, El im, 
Go1 ovin Bay, and Nome), respectively. 

Sampling Techniques 

Pacific herring samples were collected from Togi ak (a1 1 sections),  Security Cove, 
Goodnews Bay, Cape Romanzof, and Norton Sound ( S t .  Michael, Unalakleet, and Cape 
Denbigh subdistricts only), commercial fishing d i s t r i c t s ,  and Nelson Island sub- 
sistence fishing area. Samples were obtained from commerci a1 purse seine and 
gil lnet catches, subsistence landings, ADF&G variable mesh t e s t  gi 11 net, and 
volunteer commercial t e s t  g i l lne t  and purse seine catches. Data collection meth- 
ods were similar t o  those described by Barton and Steinhoff (1980). 

An attempt was made to collect a t  leas t  213 Pacific herring from each gear type 
during each weekly sampling period. Sample size was determined according to 
methods described by Fried e t  a1 . (1 984). Sampled fish were measured (mm), 
weighed (nearest 1 g ) ,  and aged by scale annuli analysis using a microfiche 
reader. 

Age class composition, expressed as a percentage by weight of the commercial catch 
and.ADF&G variable mesh t e s t  g i l lne t  fishing samples were assumed to ref lect  
actual age class compositions of the commercial harvest and herring escapement, 
respectively. These data were converted to  biomass and then combined t o  deter- 
mine total  run age class composition. 

Variable mesh t e s t  gi 1 lnet  samples from a1 1 d i s t r i c t s  and subsistence samples 
from the Nelson Island area were used to determine mean standard length for each 
age class by d i s t r i c t  or area. 



F igu re  I .  Togiak ( A  = Kulukak, B = Nunavachak, C = Togiak, D = Hagemeister 
Sec t i  ons), S e c u r i t y  Cove and Goodnews Bay P a c i f i c  h e r r i n g  commer- 
c i a l  f i s h i n g  d i s t r i c t s  i n  t h e  eas te rn  Ber ing Sea, Alaska. 



Figure 2. Cape Romanzof and Norton Sound ( A  = S t .  Michael , B = Unalakleet, 
C = Cape Denbigh, D = Norton Bay, E = Elim, F = Golovin Bay, 
G = Nome Subdi s t r i  c t s )  Pacif ic herring commercial f ishing di s- 
t r i c t ~  in the eastern Bering Sea, Alaska. 



RESULTS AND DISCUSSION 

A total  of 11,731 Pacific herring was examined during the period 1 May to 1 July 
(Tables 1-38). Trends in mean s ize a t  age generally paralleled those noted in 
previous years (Fried e t  a l .  1984). 

No obvious trends or consistent differences in age class composition, sex ra t io ,  
or mean s ize a t  age were noted among sections in Togiak Distr ic t  or subdistricts 
in Norton Sound (Tab1 es 1-23, 32-38, respectively). However, temporal differ-  
ences in year class abundance were again evident within a l l  areas as reported 
for  prior years (McBride e t  a1 . 1981a and b; Fried e t  a1 . 1982a and b y  1983a and 
b y  1984). These data also suggested that older aged Pacific herring arrived and 
spawned ear l ie r  in the season than younger aged herring, although not as evident 
as in former years (e.g., Tables 23 and 38). 

The 1977 year class (age 7)  numerically dominated commercial t e s t  f ish and sub- 
sistence catches (a1 1 gear types) in nearly a l l  fishing d i s t r i c t s  sampled for 
the fourth consecutive year. This strong year class accounted for approximately 
35% (by weight) or more of each d i s t r i c t  sample (Table 39, Figure 3) .  The 1978 
year class (age 6)  was also abundant in most d i s t r i c t s ,  usually representing 
about 22% or more of each d i s t r i c t  sample, except .in Norton Sound Distr ic t  where 
representation was 19%. The 1976 year class (age 8)  was poorly represented in 
most d i s t r i c t s ,  accounting for 7% or less  of each d i s t r i c t  sample. The 1979 year 
class (age 5) represented about 20% or more of the sample from Cape Romanzof and 
Norton Sound Distr ic ts ,  and less than 14% in a l l  other d i s t r i c t s .  The 1980 year 
(age 4) was represented by about 4% of the sample in Norton Sound Distr ic t  and 
3% or less in a1 1 other d i s t r i c t s .  The 1981 year class (age 3) was represented 
by about 2% of the sample in Norton Sound Distr ic t  and less than 1 %  in a91 other 
d i s t r i c t s .  

Mean length within an age class did not appear to  d i f fe r  among samples taken by 
different gear types within the same d i s t r i c t  (e.g. ,  Tables 5, 10, 15, 18, and 
23). However, the mean length for each age class for  each d i s t r i c t  tended to 
decrease in samples taken progressively northward from Togiak to Norton Sound 
(Figures 4 and 5) .  A1 t h o u g h  n o t  as clearly defined, the mean weight for  each 
age class for each d i s t r i c t  followed th is  trend. Males usually outnumbered 
females in most total  season samples. Progressing northward by area, sex rat ios  
increased in favor of males (Togiak = 0 . 9 ~ 1 ;  Security Cove = 1.1 : l ;  Goodnews Bay, 
Nelson Island, and Cape Romanzof = 1 . 2 : 1 ;  Norton Sound = 1.4 : l ) .  

The combined 1984 eastern Bering Sea Pacific herring spawning biomass (Table 39) 
was estimated t o  be 155,100 tons (Lebida e t  a l .  1984). Biomass distribution was 
67% in Togiak Distr ic t ,  3% in Security Cove Distr ic t ,  2% in Goodnews Bay Distr ic t ,  
6% in the Nelson Island area, 4% in the Nunivak Island area, 4% in Cape Romanzof 
Distr ic t ,  and 14% in Norton Sound Distr ic t  (Figure 6 ) .  



Table 1 .  Age, sex, and s ize data for Pacific herring captured by commercial 
purse seines in Kulukak Section, Togiak Distr ic t ,  1984. 

W e i s h t  S-,- 
-8 Puy -- Rrcent &an Std. NmDer MEUI Std. Nmtmr 
Period (years) W e  FePaSe U&ICYI~ 'Irotal of Total (9) Dav. weiqned (nra) Dev. beasused 

Period totaL 78 U O  - 188 100.0 321 61.2 188 2@2 14.7 188 

Fariod total 39 41 - 80 100.0 284 65.4 80 273 16.3 80 



Table 2 .  Age, sex, and s ize data for Pacific herring captured by commercial 
purse seines in Nunavachak Section, Togiak Distr ic t ,  1984. 

Wei*L = . - -  
Fercent &an Std. W r  &an Std. Water 

~ o t a l  d Total (q) Dav. Weiqhed (am) Dev. M s ~ u r e d  

Pcricd to ta l  90 119 - 209 100.0 267 S4.7 209 2Y7 15.2 209 



Table 3. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by c o m e r c i a l  
purse seines i n  Togiak Sect ion, Togiak D i s t r i c t ,  1984. 

W e i g h -  std.,- 
simrple Pup - mrarh MSII std. ~mtmr m std. ~mtmr 
Pericd (years) Male Female Unknatm TotaL uf lbtal (q) Dev. Weighed (rrm) Dev. Measured 

Rcicd total 68 92 - 160 100.0 302 60.8 160 278 14.8 160 

- - - - - - 
llo - 1 
205 30.8 14 
247 34.2 55 
292 38.9 56 
301 50.6 3 
345 36.7 6 



Table 4. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by commercial 
purse seines i n  Hagemei s t e r  Sect ion, Togiak D i s t r i c t ,  1984. 

sanple Pqc -- 
Period (years) Hale Female Unknam 

W u g h L  Std.,- 
Percent Mean S f d .  Nmbcr Win Std. Nrmar 

m a  of mtal (qm) Dev. Weighed (nm) Dev. Masured 

2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 - 1 - 1 .5i 142 - 1 231 - 1 

5/20- 5/26 5 6 6 - 12 5 -8 1% 28.1 12 251 123 12 
6 48 52 - 100 48.3 1 43.4 100 264 12.1 100 
7 36 38 - 74 35.7 269 42.6 74 274 10.3 74 
8 4 6 - LO 4.8 295 58.3 10 286 ll.1 10 
9c 3 7 - 10 4.8 379 71.5 10 303 5.5 10 

Period total 97 U.0 - 207 100.0 252 58.2 207 269 15.3 207 



Table 5 .  Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by commercial 
purse seines i n  Kulukak, Nunavachak, Togiak, and Hagemeister Sec- 
t i ons ,  Togiak D i s t r i c t ,  1984. 

W e i g h -  sa.-= 
m e  1Lp - Rrcent kan  Std. Nmber Win Std. Nwker 
Feriod (yeus) Male EWde Unknoun Total a€ l b t a l  (gm) Dev. k q h e i  (ma Dev. m u r e d  

Fariod total 361 404 - 845 100.0 289 60.8 845 278 15.1 845 

Period total 207 215 - 422 100.0 262 58.5 422 270 15.5 422 

4 1 2 - 3 .2 U 8  26.2 3 225 U.1 3 
A l l  periods 5 34 34 - 6 8 5.4 203 23.0 68 251 9.3 68 

-- 

Total 568 699 - 1267 100.0 280 61.3 1267 275 15.6 1267 



Table 6. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by commercial 
g i l l n e t s  i n  Kulukak Sect ion, Togiak D i s t r i c t ,  1984. 

Weigh- s t d o - -  
S W e  ~ g a  --' Rrcent &an ~td. a x   an SU. ~ m b e r  
Rriod (vears) m e  m e  -am TotaL at (-1 mghed (nm) m. w u r e d  

--- - - --- 

R r a d  total 103 86 - 189 100.0 309 47.2 189 278 U . 6  189 

Rriod total U 9  127 - 266 100.0 291 46.9 266 273 12.3 266 

- - - - - - - 
.4 1 30.4 2 249 15.6 2 

3.5 22P 46.8 16 W 14.0 16 
39.6 280 38.0 180 no 9.4 lee 
47 .O 308 36.3 214 277 8.8 214 
4 .O 337 27.9 18 285 6.1  18 
5.5 383 44.3 25 298 8.9 25 



Table 7. Age, sex, and s ize data for Pacific herring captured by commercial 
g i l lne ts  in Nunavachak Section, Togiak Distr ic t ,  1984. 

W e i g h -  S t d - - -  
sJ@e &e -- arcem Mean Std. Nmbar Mean Std. tbWer 
Rriod (years) Male Fmaie Unkncun To- d mtal (g) Dev. Weigh& (nm) Dev. m u r e d  

Rricd total 105 95 - 200 100.0 302 54.5 200 282 14.0 200 

Paricd total 6 1  29 - 90 100.0 306 4 90 279 10.7 90 



Table 8. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by commercial 
g i l l n e t s  i n  Togiak Sect ion, Togiak D i s t r i c t ,  1984. 

w e i s h t , , ,  S M . - -  
m e  Pqe -- Percent k m  SM. Nniter 1% SM. mnter 
Period (years) Male Fmde U n k n m  Total d 'Ibtal (9) Dw. Weighed (nm) Dev. h a s u e d  

- -- - - ---- - -- - --- -- 

Perlcd total 82 108 - 190 100.0 310 42.4 190 284 U.3 190 

Period t o t a l  42 47 - 89 100.0 328 53.9 89 284 13.3 89 



Table 9. Age, sex, and s ize data for Pacific herring captured by commercial 
g i l lne ts  i n  Hagemeister Section, Togiak Distr ic t ,  1984. 

w e i g h t  - s t d . - I e n h  
-@e Pqe -- ~ercent M ~ M  Std. Nxwer &an Std. N.mer 
Period (years) Male Rmale unknwn Total cd m+aL (9) m. Weighed Dw. -xed 



Table 10. Aqe, sex, and s i z e  data f o r  Pacif ic herrinq captured by commercial 
g i l l  nets- in Kulukak, Nunavachak, Togiak, and ~agemeis te r  Sections, 
Togiak Dis t r i c t ,  1984. 

W e i g h -  = . - -  
sanple Pqa -- B r a  Man Std. Nmber k a n  Std. NmDec 
P e r i d  (years) W e  FePaSe Unknm Total  d 'lbtal ( )  m. w g h d  (rrm) m. Measured 

--- - 

Rriod total 290 289 - 579 100.0 307 48.5 579 281 U . 2  579 

Total  574 535 - U09 100.0 304 49.6 1109 279 U.5 1109 



Table 11. Age, sex, and s ize data for Pacific herring captured by t e s t  purse 
seines in Kulukak Section, Togiak Distr ic t ,  1984. 

- 
W e i g h t  s k i . - -  

-e Aga -- hroarn ~ e a n  std. ~ m k r  bean ski. Nmber 
pericd (years) Male Female UWam Total lbtal (9) Dev. Weighed (aa) kasured 

Rriod total 43 Eb - 128 100.0 289 55.7 128 272 14.5 128 



Table 12. Age, sex, and s ize data for  Pacific herring captured by t e s t  purse 
seines in Nunavachak Section, Togiak Dis t r ic t ,  1984. 

W e i Q i l L  std.-- 
Sanple Pqa - Fercenf t4?an Std. Smter Elean Std. Nmks 
Ptracd (years) M e  Female Unxnam Total cb- TbtaL (gm) Dev. m g h d  (mm) Dev. Measured 

Bricd total 30 30 - 60 100.0 250 58.8 60 262 15.5 60 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 1 1 - 2 1.7 172 47.4 2 233 18.4 2 

All priode 5 10 8 - 18 15.1 205 32.4 18  249 U.4 18 
6 17 20 - 37 31.1 263 33.7 37 266 U.0 37 
7 17 34 - 51 42.9 306 37.7 51 279 8.7 S l  
8 1 3 - 4 3.4 294 57.4 4 286 10.2 4 
99 4 3 - 7 5.9 394 42.9 7 382 14.9 7 



Table 13. Age, sex, -and s ize data f o r  Pacific herring captured by t e s t  purse 
seines i n  Togiak Section, Togiak Distr ic t ,  1984. 

w e i g h t  S t d - - -  
sanple w -- Fercent &an std. t ~ n b c  &an std. -5 
Period (years) W e  Fenale U n k n m  of Total (gm) Dev. Weigh& (am) Dev. #asured 

Period total 66 104 - 170 100.0 3 2  60.1 169 284 19.9 170 

Period to ta l  178 1% - 374 100.0 257 51.7 374 268 16.8 374 

-- 

Total 244 300 - 544 100.0 277 62.1 543 273 19.2 544 



Table 14. Age, sex, and size data for Pacific herring captured by t e s t  purse 
seines in Hagemeister Section, Togiak Distr ic t ,  1984. 

- m g h t  std.-- 
m e  m -- Per- Elr?an Std. Nmber St& W r  
~ r i o d  (years) W e  Panale Unkncun Total of lbtal (g) Dev. m a e d  (mn) Dev. w e d  

Period totaL 48 40 - 88 100.0 280 50.0 88 274 U.4 88 



Table 15. Age, sex, and s i z e  da ta  f o r  P a c i f i c  h e r r i n g  captured by t e s t  purse 
seines i n  Kulukak, Nunavachak, Togiak, and Hagemeister Sect ions, 
Togiak D i s t r i c t ,  1984. 

- W g h L  - S t d - - m h  
sa@e Age -- RS& man Ski. Nmber kan Ski .  Nuber 
period (years) Male W e  U n k r r m  Total of T b a  (W) Weighad (mn) m* m u r d  

Period total 289 382 - 671 100.0 315 57.1 670 280 15.5 671 

Period total 299 351 - 650 100.0 265 54.0 650 269 16.1 650 

- - -- - -- 

Totdl 588 733 - U21 100.0 290 60.8 U20 275 16.7 U21 



Table 16. Age, sex, and size data for Pacific herring captured by t e s t  comer- 
cia1 g i l lne ts  in Kulukak Section, Togiak Distr ict ,  1984. 

_ w e i g h t  -std*,- 
-8 Pup -h ~ r c a m t    can std. Mr&r std. ~rmbcr: 
Per~od (yaaes) W e  m e  Unknam TotaL 9f 'PbtaL (g) Dm. Wughed (m) Dev- Measured 



Table 17. Age, sex, and s ize data for Pacific herring captured by t e s t  com- 
mercial gi l  lnets in Nunavachak Section, Togiak District ,  1984. 

w u s h t ; , , ,  = . - -  
~anple ~ g .  -- ~~rant m std. ~mbes man std. NMbar 
Pariod (years) W e  FusnLe Un4ncwn T0ta.L of (9) Dev. wgw (m) ~ ~ e d  

Feriod total 34 60 - 94 100.0 310 46.1 94 283 U.8 94 

- 

Rtriod total 8 22 - 30 100.0 372 64.9 30 289 U.5 30 



Table 18. Age, sex, and size data for Pacific herring captured by t e s t  com- 
mercial gi l lnets  in Kulukak and Nunavachak Sections, Toqiak Distr ic t ,  

m g h t  -su*-= 
==@a W -- Percent ~ e a n  SM. Nmber Man Std. Nmter 
Pcrlod (yeara) Hale F ' e  Unkwwn Total of 'lblzd (qm) Dco. Wetghed (m) Dev. Meaeured 

- - 

Period total 34 60 - 94 100.0 310 46.1 94 283 12.8 94 



Table 19. Age, sex, and s ize data for  Pacific herring captured by variable 
mesh g i l lne ts  in Kulukak Section, Togiak Distr ic t ,  1984. 

Rricd total 34 67 - 101 100.0 293 53.2 LO1 273 14.4 101 

Fericd total 99 100 - 199 100.0 287 57.9 199 272 15.2 199 

Fericd total 103 102 - 205 100.0 274 61.9 205 268 16.5 205 



Table 20. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by v a r i a b l e  
mesh g i l l n e t s  i n  Nunavachak Sect ion, Togiak D i s t r i c t ,  1984. 

W e i g h t  S t d . , L e n g t t l ,  
s-e A 9  -- Percent hem Std. Nmber Mean Std. Nmkr 
Period (years) W e  PaaaLe U n b m n  Tea of Total (9) Weighed (m) m u r e d  

Period tesal - 5 - 5 100.0 304 37.7 5 290 2f.5 5 

Period total 82 87 - 169 100.0 299 65.6 169 280 18.3 169 



Table 21. Age, sex, and s ize data fo r  Pacific herring captured by variable 
mesh gi l lnets  in Togiak Section, Togiak Distr ic t ,  1984. 

Std.-- 
m e  Pqa -h Percent Mean Std. Nmker Mean Std. Minter 
Period (years) W e  FemaLe Unknown Total of TofaL (gm) Dev. mghed (w) m. m u r e d  

Feriod total 2 - 2 100.0 357 37.5 2 294 U.4 2 

Feriod total 17 U - 30 100.0 258 54.8 30 273 16.2 30 

Period total 69 29 - 98 100.0 215 63.7 98 260 24.3 98 





Table 23. Age, sex, and s ize data for  Pacific herring captured by variable 
mesh gi 11 nets in Kul ukak, Nunavachak, Togia k ,  and Hagemei s t e r  
Sections, Togiak District ,  1984. 

W * L  S t d . _ k l q t L ,  
Sample Pqc -- Percent ntan Std. Nmber Std. Nmbr 
Rriod (years) Hale E'unale Unkncun TotaL of Total (gm) Dev. Weighed (m) Dev. EI8arrued 

- ----- 

Pericd total 1 5 -  6 100.0 225 64.8 6 259 25.3 6 

R r i d  total 45 81 - 126 100.0 293 53.9 126 274 15.8 126 

Period total 77 107 - 184 100.0 325 74.9 184 280 18.4 184 

Peraod total 206 209 - 415 100.0 289 61.9 415 275 17.1 415 

Perzod total 201 151 - 352 100.0 250 70.1 352 264 20.3 352 

Total 530 553 - 1083 100.0 282 71.2 1083 272 19.3 1083 



Table 24. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by commercial 
g i  11 ne t s  i n  S e c u r i t y  Cove Di s t r i  c t ,  1984. 

- M a t  - , -  

rn -- Feroz'st &an Std. Nmbcr Mean Std. Nmrber 
Feriai (years) W e  -69 U n k m m  TotaL of ntal ( 1  Dev. Weighed (m) Derr. -wed 

- -  - - -- -- - -- - - 

pacicd total 141 142 - 283 100.0 2PlZ 42.8 283 272 12.6 282 

Total 292 332 - 624 100.0 290 44.4 624 275 U.6 623 



Table 25. Age, sex, and s ize data f o r  Pacific herring captured by variable 
mesh g i l lne ts  in Security Cove Distr ic t ,  1984. 

W g h L  =. , -  
-@e m -- Par- Wan Std. Nmber Mtan Std. Nmter 
Perlcd (years) Male Emale Unkumr Total at mtal (~pn)  Dev. Weighad (w) Dav. w e d  

Parid total 35 48 - 84 100.0 292 64.1 83 274 16.5 83 

- -- -- 

Period total 109 84 - 193 100.0 300 54.6 133 276 14.4 193 

Ferld total 129 U9 - 268 100.0 274 50.6 268 272 15.6 268 

1 - - - - - - - - 
2 - - - - - - - - 
3 - 1 - 1 .3 llo - 1 
4 8 5 - U 3.3 140 10.2 U 

5/27- 6/ 2 5 40 25 - 65 16.5 201 27.7 65 
6 61 52 - 113 28.6 237 32.9 1 U  
7 83 75 - 158 40 .O 268 34.8 158 
8 12 8 - 20 5.1 279 44.7 20 
9+ 12 U - 25 6.3 334 30.2 25 

1 - - - - - - - 
2 - - - - - - 
3 - 1 - 1 .1 llo - 
4 9 5 - 14 1.5 141 10.3 

All periods 5 64 45 - 109 11.6 202 26.7 
6 I34 117 - 251 26.7 246 34.5 
7 206 206 - 4l3 43.9 285 40.7 
8 25 33 - 58 6.2 302 44.3 
9+ 51 43 - 94 10 .o 348 48.0 



Table 26. Age, sex, and size data for Pacific herring captured by commercial 
g i l lne ts  in Goodnews Bay Distr ic t ,  1984. 

- - 

- w u q h t  Std.-- 
sBIple we - Per- ,man Std. Nmber &an Std. Nmbcr 
Perial (years) Male PapaLe UMam 'LbtaL af (gm) Dav. (mj Ow. M c a a ~ e d  

- - - -  

Period total 200 170 - 370 100.0 266 50.6 370 269 U.3 367 



Table 27.  Age, sex, and size data for Pacific herring captured in subsistence 
gi l lnets  in Goodnews Bay Distr ic t ,  1984. 

W g h t  Std-,- 
saapre Aqa - Rranf t+wu~ Std. m r  &an Std. Nrmbar 
Rricd (years) W e  F ' e  Unknam Total d Tbtal (9) *ghd (m) Dev. kasured 

Pariod total 15 14 - 29 100.0 294 49.6 29 272 9.1 29 



Table 28. Age, sex, and size data for Pacific herring captured by variable 
mesh gi 1 lnets in Goodnews Bay Distr ic t ,  1984. 

W g h L  = . - -  
m e  W -- Percant &an Std. Nmbor &an Std. Nmbcr 
mriod (years) M e  Ekmale Unknaun Total of Tot& ( DRI. Wqhel (m) O w .  b&asured 

period tow 8 U - 21 100.0 303 66.5 2 l  277 U.1 21 

a r i d  total U3 l l5  - 248 100.0 287 61.0 244 278 16.4 244 

Feriod to- 92 97 - 189 100.0 270 61.7 189 267 17.4 188 

Period total 149 90 - 239 100.0 231 62.1 239 257 21.7 239 



Table 29. Age, sex, and s ize data for  Pacific herring captured by subsistence 
g i l lne ts  in Nelson Island area, 1984. 

w e i g h -  S t d * - I a n g k .  
SaPple Pqa -h ~ e r a n f  &an std. m r  &an std. ~ m b e r  
Period (years) M e  m e  Unknom lbtal of Totas (9) Dev. Weighed (wJ Dev* 

Period total 306 260 - 566 100.0 246 43.7 565 255 U.8 566 



Table 30. Age, sex, and s ize data for Pacific herring captured by commercial 
g i l lne ts  i n  Cape Romanzof Distr ic t ,  1984. 

----- -ma- std*,- 
m e  Pq. -h Percerh man Std. Nmber &an Std. Nmter 
Rrrod (years)  Male E k d e  Unkuwn Total of (gm) Dew. w w  b d f u e d  

Rriod W 220 U 9  - 359 100.0 240 39.1 171 256 U.9 358 

Period total 112 72 - 184 100.0 - - 258 l l . 4  184 



Table 31. Age, sex, and s ize data for  Pacific herring captured by variable 
mesh g i l lne ts  in Cape Romanzof Distr ic t ,  1984. 

W e i g h t  Std.-- 
w e  Agr -- Perant &an Std. Nmber kan Std. Nmber 
Period (years) We Fanale Unknown Total of Tea (9) m. Weighed MI!) m. , m u r e d  

Rricd total 99 122 - 22l 100.0 261 51.1 22l 265 14.7 22l 

Rricd total 123 ll1 - 234 100.0 221 59.5 234 251 18.1 234 

Period totaL 140 lll - 252 100.0 196 57.1 252 243 20.5 252 

Period total 6 22 - 28 100.0 159 55.7 28 232 22.6 28 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 5 6 ll 1.5 77 11.8 187 8.6 ll - 
4 20 22 42 5.7 U 5  17.6 42 217 8.5 42 - 

All ~ r i o d e  5 106 92 - 198 26.9 176 30.5 198 238 10.6 198 
6 74 67 - 142 19.3 222 36.9 142 253 10.9 142 
7 129 136 - 265 36.1 250 43.4 265 261 12.5 265 
8 14 23. 35 4.8 295 45.1 35 - 274 11.4 35 
9+ 20 22 42 5.7 328 51.6 42 285 11.6 42 - 



Table 32. Age, sex, and size data for Pacific tierring captured by commercial 
gi l  lnets in Cape Denbigh Subdistrict, Norton Sound Distr ic t ,  1984. 

w e i g h -  s t d . _ r m g t 4  
- w e  Pq. -\ Rrcent k a n  Std. Nmbr MtM Std. Nmbr 
Feriod (years) Hale FgaaLe Unknown Total of 'IMaL (g) Dev. Weighed (XI) Dev. Masured 

Psriod t o t a l  239 239 - 478 100.0 245 5 478 260 14.0 477 



Table 33. Age, sex, and size data for Pacific herring captured by commercial 
beach seines in Cape Denbigh Subdistrict, Norton Sound Distr ic t ,  
1984. 

W g h L  Std.,- 
sanple Pqc -h ~ r a r r t .  &an std. ~rmber std. w r  
mriod (years) W e  E'anLe U n k m m  TbtaL cd (gm) m. &qhed (m) Measured 



Table 34. Age, sex, and s i z e  data f o r  P a c i f i c  h e r r i n g  captured by t e s t  com- 
merc ia l  g i l l  nets  i n  Cape Denbigh S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  
1  984. 

w e i * t l - - -  S t d . _ h h $ L ,  
m e  Ag. -- Farcent Wan Std. NIpber MBan Std. Nmber 
Fericd (yeacs) Hale RmaLe Unknwn Total of 'Pbtal (9) Dev. Waiqhed (m) m u r e d  



Table  35. Age, s e x ,  and s i z e  d a t a  f o r  P a c i f i c  h e r r i n g  cap tu red  by v a r i a b l e  
mesh g i  1 l n e t s  i n  S t .  Michael S u b d i s t r i c t ,  Norton Sound D i s t r i c t ,  
1  984. 

W g h L  S t d . , ~ h .  
m e  Fqa -- ~era%& m Std. Nmbcr &an Std. Nmter 
Period (years) Nale PaPale Unknom Total d TotaL (9) **& (PIP) baswed 

Period totaL 91 81 - 175 100.0 159 33.3 175 240 15.9 175 

Feriod total W ll6 - 327 100.0 U 7  60.9 327 225 31.4 327 

Period total 8 9 - 17 100.0 % 28.7 17 192 22.2 17 

Total 310 209 - 519 100.0 143 54.0 519 229 28.7 519 



Table 36. Age, sex, and size data for Pacific herring captured by variable 
mesh gillnets in Unalakleet Subdistrict, Norton Sound District, 
1 984. 

W e i g h t  S t d - - -  
m e  -- Fercent &an Std. Nmirr &an Std. Mmker 
Rriod (years) Hale w e  Unkncntm Total of Total (gm) Dw. Wghed (m) Dev. bksasured 

- - - -- 

Period total 6 9 - 15 100.0 206 45.4 15 247 16-6 15 

- -- - 

Total 95 78 - 173 100.0 195 48.3 173 239 18.0 173 



Table 37.  Age, sex, and s ize data for  Pacific herring captured by variable 
mesh gi 1 lnets in Cape Denbigh Subdistrict, Norton Sound Distr ic t ,  
1 984. 

w e i g h -  S t d . , w L ,  
w e  W -- Perant M m  Std. Nmber &an Std. m r  
Period (years) Male Ekmde Unhawn Total of Total (q) Dev. Weighed (w) Dev. m u r e d  

P8ricd total 126 80 - 206 100.0 215 40.7 206 249 13.0 206 

Period total 100 88 - 188 100.0 205 46.2 188 247 14.7 188 

Period total 44 36 - 80 100.0 169 43.5 80 238 21.9 80 

Perzcd total U 1  70 - 201 100.0 148 50.9 201 226 25.5 201 

- - --- - - -- 

Total 401 274 - 675 100.0 187 53.8 675 240 21.3 675 



Table 38. Age, sex, and s i z e  data fo r  P a c i f i c  he r r i ng  captured by v a r i a b l e  
mesh g i l l n e t s  i n  S t .  Michael, Unalakleet, and Cape Denbigh Sub- 
d i s t r i c t s ,  Norton Sound D i s t r i c t ,  1984. 

W s h t  stf.-- 
sanple -- Rranf n?an ~td. m r  &an std. ~ m b e r  
Rtr1od (years) w e  meale U n k n a m  Total of - (-1 m. m*ed (am) m. -LUed 

1 - - - - - - - - - - 
2 - - - - - - - - - - 
3 - - - - - - - - - - - 

Perlcd total 342 186 - 528 100.0 141 57.5 528 225 29.3 528 

Fericd total 8 9 - 17 100.0 % 28.7 17 192 22.2 17 
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Figure 3. Age composition of Pacific herring from commercial fishing d i s t r i c t s  
and subsistence fishing area in the eastern Bering Sea, Alaska, 
1 980- 1 984. 
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Figure 4. Mean standard length by age c lass  of Pacif ic  herring from comnercial 
f ishing d i s t r i c t s  and subsistence f ishing area in the eastern Bering 
Sea, Alaska, 1984. 
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Figure 5. Mean standard lengths and 95% confidence intervals by age class of 
Pacific herring from commercial fishing d i s t r i c t s  and subsistence 
fishing area in the eastern Bering Sea, Alaska, 1984. ( T  = Togiak; 
SC = Security Cove; GB = Goodnews Bay; NeI = Nelson Island; CR = 
Cape Romanrof; NS = Norton Sound) - continued. 



AGE CLASS 7 

AGE CIASS 8 

AGE CLASS 9+ 

Figure  5. Mean s tandard  l e n g t h s  and 95% conf idence i n t e r v a l s  by age c l a s s  of 
P a c i f i c  h e r r i n g  from commercial f i s h i n g  d i s t r i c t s  and s u b s i s t e n c e  
f i s h i n g  a r e a  i n  the e a s t e r n  Bering Sea,  Alaska,  1984. ( T  = Togiak; 
SC = S e c u r i t y  Cove; GB = Goodnews Bay; NeI = Nelson I s l a n d ;  C R  = 
Cape Romanzof; NS = Norton Sound). 



Figure 6. P a c i f i c  her r ing  biomass d i s t r i b u t i o n  by commercial f i s h i n g  d i s t r i c t  
and subs i s t ence  f i s h i n g  a r ea  i n  t h e  ea s t e rn  Bering Sea, Alaska, 
1984 (T  = Togiak; SC = Secur i t y  Cove; GB = Goodnews Bay; NeI = 
Nelson I s land;  Nu1 = Nunivak I s land;  CR = Cape Romanzof; NS = Norton 
Sound ) . 
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